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Protocol
AbstrACt
Introduction Schools are promising settings for 
physical activity promotion; however, they are complex 
and adaptive systems that can influence the quality 
of programme implementation. This paper presents 
an evaluation of a school-based running programme 
(Marathon Kids). The aims of this study are (1) to 
identify the processes by which schools implement the 
programme, (2) identify and explain the contextual factors 
affecting implementation and explications of effectiveness 
and (3) examine the relationship between the level of 
implementation and perceived outcomes.
Methods Using a realist evaluation framework, a 
mixed method single-group before-and-after design, 
strengthened by multiple interim measurements, will be 
used. Year 5 (9–10 years old) pupils and their teachers 
will be recruited from six state-funded primary schools 
in Leicestershire, UK. Data will be collected once prior 
to implementation, at five discrete time points during 
implementation and twice following implementation. A 
weekly implementation log will also be used. At time point 
1 (TP1) (September 2016), data on school environment, 
teacher and pupil characteristics will be collected. At TP1 
and TP6 (July 2017), accelerometry, pupil self-reported 
physical activity and psychosocial data (eg, social support 
and intention to be active) will be collected. At TP2, TP3 
and TP5 (January, March and June 2017), observations 
will be conducted. At TP2 and TP5, there will be teacher 
interviews and pupil focus groups. Follow-up teacher 
interviews will be conducted at TP7 and TP8 (October 
2017 and March 2018) and pupil focus group at TP8. In 
addition, synthesised member checking will be conducted 
(June 2018) with a mixed sample of schools.
Ethics and dissemination Ethical approval for this 
study was obtained through Loughborough University 
Human Participants Ethics Subcommittee (R16-P032 & 
R16-P116). Findings will be disseminated via print, online 
media and dissemination events as well as practitioner 
and/or research journals.
IntroduCtIon
School-based physical activity programmes 
have rapidly grown in within the public 
health policy agenda over recent years.1 This 
has predominantly been driven by efforts 
to address increases in childhood obesity.2 
Indeed, the recent Childhood Obesity 
Strategy3 outlined ambitions for schools 
to provide at least 30 min of moderate to 
vigorous physical activity (MVPA) a day 
through active break times, physical educa-
tion (PE), extracurricular clubs, active lessons 
and/or other sport and physical activity 
events. Interestingly, the strategy specifically 
identified running programmes as a poten-
tial approach schools could use to provide 
additional physical activity time. Intuitively, 
these programmes offer an attractive pros-
pect for schools due to their simplicity and 
apparent replicability. They typically consist 
of pupils regularly walking/running, while in 
school uniform, along a marked route on the 
school grounds (field and/or playground) 
for approximately 15 min.
The combination of additional funding 
for PE, school sport and physical activity,4 5 
government support of running programmes 
and the ‘grass roots’ style movement, led by 
initiatives such as The Daily Mile6 has created 
a ‘perfect storm’ for schools to address inac-
tivity.7 Although these programmes offer 
opportunities for children to increase their 
physical activity levels in school, schools 
are complex social structures with unique 
strengths and limitations of this study
 ► This study will result in a rich dataset, reflecting 
multiple levels, which will expand knowledge on 
translation of school-based physical activity pro-
grammes into practice.
 ► Data will be collected over a two year period, 
making it possible to evaluate sustainability of 
implementation.
 ► Adopting a realist framework to evaluate implemen-
tation, on different levels and using mixed methods, 
will develop a better understanding of the complex-
ity of implementing physical activity programmes in 
schools.
 ► The evaluation will only focus on one   year group 
within the schools, which may limit the applicability 
of the findings across the primary school setting.
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qualities that can influence the quantity and quality of 
implementation and do not always allow for programmes 
to be transferred from one school to another with 
predictable results.8 In order to maximise the potential of 
running programmes, there is a need to understand how 
they can best be delivered, and the factors that influence 
their implementation, in order to ensure they are being 
used effectively and that all children, including the least 
active, are engaged.
Achieving optimal implementation is challenging, 
and researchers have suggested that suboptimal imple-
mentation may dilute an intervention’s effects and 
potentially account for small effect sizes in many school-
based interventions.9–12 A programme’s lack of success 
could be attributed to any number of reasons, including 
poor design, poor or incomplete implementation and/
or failure to reach sufficient numbers of the target audi-
ence.13 However, only examining programme-related 
reasons overlooks the potential impact of contextual 
factors on implementation and subsequently outcomes. 
Implementation evaluations can describe and explain 
what was delivered, how implementation was achieved, as 
well as the contextual factors that might explain interven-
tion outcomes and understanding of intervention theory, 
thereby narrowing the gap between intervention develop-
ment and its application in practice.14
An increasing emphasis is now placed on measuring 
implementation, in part because of great variability in 
programme implementation and policy adoption in 
school settings.15 However, implementation evaluation 
outside of the USA is infrequent, and there are a limited 
number of such studies that have been found within a 
UK context (eg, refs 16 17). It is likely that differences in 
educational policies and practices within the UK mean 
that there are salient issues impacting on implementation 
processes, relating to national contexts, which may not 
have been reported elsewhere in the literature.18
AIM
The purpose of this paper is to outline the study design 
and protocol for an implementation evaluation to 
examine the implementation of Marathon Kids (MK), a 
primary school-based running programme.
The objectives of this study are to:
 ► Identify the processes by which teachers and schools 
implement the programme.
 ► Identify and explain the contextual factors most likely 
to contribute to implementation and explications of 
effectiveness.
 ► Examine the relationship between the level of imple-
mentation of MK and perceived outcomes.
Programme description
MK19 gives primary school pupils the opportunity to run 
or walk the distance of a marathon over a given period 
(ie, the school year). The programme aims to inspire 
and empower children of all fitness and ability levels to 
achieve by using personalised goal setting. It is managed 
and delivered by the charity Kids Run Free (KRF) who 
provide opportunities for children to take part in organ-
ised running events. The programme encourages pupils 
to complete laps of a course on the school grounds 
once or twice a week during lunch break. For every lap 
completed, pupils are given an elastic band, which are 
recorded centrally in school via a digital tracking system 
(DTS). The DTS provides a computerised log of when 
pupils participate, how may laps each pupil completes 
and accumulated distance to date. Distance is monitored 
over time and rewards are given at key milestones, for 
example, quarter, half, three-quarter and full marathon. 
MK shares many characteristics with other school-based 
running programmes such as The Daily Mile6 and Golden 
Mile,20 although it differs in its timing (lunch time rather 
than class time), monitoring (lap bands) and goal setting 
(reaching the equivalent of a marathon).
A number of tools and resources are provided to 
schools to support the programme’s implementation via 
the Marathon Champion (a member of school staff who 
takes responsibility for coordinating MK in the school). 
On-site support is also provided during a school launch 
by a member of staff from KRF who: delivers a mara-
thon themed assembly to staff and pupils, demarcates 
the running route(s), populates the DTS with pupils’ 
details and provides training on how to administer the 
programme with the Marathon Champion and a selec-
tion of peer leaders or Marathon Ambassadors.
During the summer of 2016, KRF partnered with 
Nike who also supports Marathon Kids US, a compa-
rable charity in terms of vision and mission that works 
to support sustainable running clubs in the community. 
Consequently, Kids Marathon rebranded to Marathon 
Kids UK, and a number of principles of practice were 
formally adopted, namely the MK’s five pillars of goal 
setting, tracking, role modelling, celebrating and rewards. 
In addition, pupils are now encouraged to set themselves 
goals to complete up to four marathons over the course 
of the school year. Previous research on the initial model 
of MK provides some foundation for its potential effec-
tiveness.21 This evaluation, however, aims to inform a stra-
tegic approach to the growth and development of the UK 
programme as a result of the partnership with Nike, with 
specific attention being given to how schools can effec-
tively implement the programme to ensure sustained 
participation.
MEthods
Evaluation framework
A realist evaluation framework22 will be used to explore 
the underlying processes of implementation and mech-
anisms of action and how these vary by contextual 
characteristics of person (eg, gender) and place (eg, socio-
economic deprivation). Realist evaluation is a member 
of a family of theory-based evaluation approaches that 
recognise that for socially dependent programmes there 
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are multiple causal mechanisms operating at different 
levels and emphasises the contextually contingent nature 
of these mechanisms.23 Specifically, this methodological 
approach involves the formulation, testing and refining 
of a number of different hypotheses to describe how 
the underlying mechanisms are expected to operate in 
different contexts and what outcomes will be generated. 
This interaction can be expressed as a context+mecha-
nism=outcome or CMO hypothesis and is the analytical 
basis for realist evaluation.22
Realist methods support the development and use of 
‘middle range theories’, which help to generate trans-
ferable learning. The term ‘middle-range theory’ was 
developed to distinguish grand social theories from the 
process of incorporating theory and empirical research 
to explain patterns of social behaviour and outcomes in 
a particular social setting.24 The development and testing 
of theories (CMO configurations) within realist evalua-
tion is an example of middle-range theory and research.25
For understanding the translation into practice of inter-
ventions such as MK and for the purpose of this study, 
realist principles have much to offer in acknowledging 
the contextual heterogeneity of the different primary 
schools and facilitating knowledge about implementa-
tion processes, longer term sustainability, benefits and 
potential unintended consequences, as well as the likely 
effects of interventions for different localities and popu-
lation subgroups.14 This study will therefore use existing 
theory and the generation and analysis of empirical data 
to develop theory-based empirical results to inform how, 
why, for whom and in what circumstances the programme 
works or not. Furthermore, it will allow the development 
of a set of portable principles applicable to other running 
programmes (such as The Daily Mile) and/or school-
based physical activity programmes.
study design
A mixed method, single-group before-and-after design 
will be used to empirically test the explanatory frame-
work and help understand and explain the processes and 
context of implementation. The use of mixed methods 
in implementation research is advocated26 and is partic-
ularly pertinent where the input of various stakeholders 
is needed to understand the contextual influences on 
implementation, thus maximising the likelihood of find-
ings having practical significance.27 Data will be collected 
at multiple time points throughout the 2016/2017 
academic year, with follow-up measures planned for the 
2017/2018 academic year.
study population and recruitment
The study will be conducted within the East Midlands 
region of the UK. Through a partnership with a teaching 
school alliancei, six state-funded primary schools from 
i Teaching School Alliances are groups of outstanding schools that work 
with others to provide high-quality training and support for school 
improvement in their local area.
across Leicestershire, which are new to MK, will be 
recruited. All schools in the Alliance will be invited to 
participate via a face-to-face head teacher meeting, facil-
itated by the Alliance, at which they will be asked to 
provide an initial expression of interest to take part in 
the study. With over 85% of the schools in Leicestershire 
being part of a teaching school allianceii, it is felt that this 
approach is likely to provide a representative sample and 
include schools that would not necessarily have consid-
ered engaging in a programme of this nature, and thereby 
would provide valuable insight into real world challenges 
relating to implementation.
Interested schools will be categorised into tertiles based 
on the Income Deprivation Affecting Children Index28 
and further stratified by geographic location, identified 
by the Edubase database,29 and school size according to 
the number of pupils on roll (from Ofsted Data dash-
boardiii). A minimum of two schools will be selected from 
each tertile and invited to participate. Where possible, 
this will include a spread of schools in terms of size and 
geographic location (urban/rural). Consideration will 
also be given to each school’s capacity to engage with the 
project based on supplementary insight provided by the 
Alliance.
Given that this study will explore the school level and 
individual level characteristics associated with implemen-
tation, participants from each school will include the 
head teachers, year 5 pupils (aged 9–10 years), year 5 
class teachers and the Marathon Champion, that is, the 
member of school staff who takes responsibility for coor-
dinating MK in the school (if not the year 5 teacher). 
Year 5, the penultimate year of primary school education 
was chosen for pragmatic reasons. First, pupils needed to 
have adequate comprehension for the chosen measures 
deemed to be valid and reliable, and second to ensure 
availability for follow-up data collection the subsequent 
year.
Patient and public involvement
The teaching school alliance will be consulted on the 
research design to offer pragmatic solutions to minimise 
potential burden on teachers and pupils and to ensure 
that the research will contribute to the support provided 
to the schools by the alliance for school improvement. In 
addition, a joint dissemination event with the alliance will 
be planned to communicate the findings of the research 
and recommendations for practice to the research schools 
and others in the Alliance implementing physical activity 
programmes.
Programme theory
Realist approaches to evaluation posit that all programmes, 
regardless of whether they are based on academic 
ii Personal communication with management staff at the Teaching 
School Alliance.
iii The Ofsted Data Dashboard subsequently shut down in September 
2016.
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psychology theory, are ‘theories incarnate’,18 that is, 
whenever a programme is implemented, it is reflecting 
assumptions about what might cause the problem and 
how programme components may facilitate change. 
Identifying these assumptions or ‘programme theory’ is 
essential to gain sufficient depth of understanding of the 
implementation and functioning of the programme and 
to inform evaluation design.25 Thus, interviews and focus 
groups were conducted, and field notes were recorded 
in a sample of 20 schools that had implemented MK 
between 2013 and 2016 (for a detailed description of 
data collection methods, see Chalkley et al submitted). 
Data were used to gain information on the programme 
theory of MK and to inform a programme logic model 
(see figure 1). The use of logic models in physical activity 
evaluation has been advocated to improve their quality30 
by making explicit the intended core components of the 
intervention, how they interact to produce change, antic-
ipated short-term, medium-term and long-term outcomes 
as well as the resources and structures in place to ensure 
implementation.
theoretical framework of the implementation evaluation
Applying theories and methods of implementation 
research helps evaluators clarify the challenges of imple-
menting programmes such as MK; however, school-based 
public health implementation research is still in its infancy 
with much of the literature lacking an explicitly identified 
theoretical framework.31 This evaluation will address key 
dimensions and theoretical constructs of implementation 
within widely used frameworks, specifically: reach (rate 
of involvement and representativeness of pupils partici-
pating in MK), fidelity of delivery (extent to which the 
delivered programme relates to the originally intended 
programme), dose received (how much of MK has been 
delivered), implementation quality (how well MK has 
been delivered by teachers), participant responsiveness 
(degree to which MK stimulates interest in pupils), adap-
tation (changes made to MK during implementation) 
and sustainability (the extent to which MK is maintained 
or embedded within the schools’ usual practice).32
data collection
Data collection for the evaluation will take place 
throughout the 2016/2017 academic year with follow-up 
measures planned for the 2017/2018 academic year 
(October 2017 and March and June 2018) (see figure 2). 
During 2016/2017, data will be collected on six occasions. 
Measurements will be collected at time point (TP) 1 in 
September 2016, prior to MK being launched in schools. 
Observation of participation in MK will take place at TP2, 
TP3 and TP5 (January, March and June 2017). Distance 
ran by pupils will be objectively measured using a radiof-
requency identification (RFID) chip timing system at 
TP4 (April 2017). Teacher interviews and pupil focus 
groups will take place at TP2 and TP5 (January and June 
Figure 1 Marathon Kids logic model.
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2017). Measurements will be collected at the end of the 
2017/2018 academic year at T6 (July 2017), and follow-up 
teacher interviews will be conducted at TP7 and TP8 
(October 2017 and March 2018) and a follow-up focus 
group with pupils will be completed at TP8 (March 2018). 
During the continuation of the 2016/2017 academic year, 
teachers will also complete an online implementation 
log, and data from the DTS will be used to verify and/or 
explain the findings from the implementation evaluation. 
In addition, validation of the findings will be sought using 
synthesised member checking.33
Measures and instruments
A number of different measurements and instruments 
will be used to collect data; these are detailed below 
according to the level of influence on implementation 
they will be used to measure.
School level measures
School environment
A number of instruments will be used to collect data 
pertaining to the school environment, which will be 
collected at TP1 only (September 2016). First, the paper-
based Sport, Physical activity and Eating behaviour: 
Environmental Determinants in Young people 
(SPEEDY) Grounds Audit tool34 will be completed by the 
researcher during the initial visit to the school to objec-
tively assess opportunities for physical activity within the 
school environment.
Second, all year 5 teachers will be asked to complete a 
paper-based school characteristics questionnaire, relating 
to their respective school’s availability, opportunities and 
access to physical activity and recreation facilities; phys-
ical activity, PE and sport policies and practices (eg, wet 
weather); the structure of PE classes and clubs; participa-
tion in physical activity or sport initiatives or programmes; 
and accreditation schemes. Questions are adapted from 
the International Study of Childhood Obesity, Lifestyle 
and the Environment (ISCOLE) school administrator 
questionnaire.35
Third, pupils’ perceptions of the school physical activity 
environment will be assessed using a modified version of 
the paper-based Questionnaire Assessing School Physical 
Activity Environment (Q-SPACE-R).36 The Q-SPACE-R 
has 16 items: eight items assess a school’s physical, phys-
ical activity environment (ie, equipment, facility quality 
and programming) and eight items assess a school’s social 
physical activity environment.
Finally, the head teacher in each of the schools will be 
asked to participate in a semistructured interview to elicit 
contextual information including the school’s policies, 
practices and ethos relating to the promotion, teaching 
and delivery of physical activity and healthy lifestyles, as 
well as of the influences on their decision to adopt the 
programme.
Individual level measures
Teachers
Demographic, teaching qualifications, experience and physical 
activity level: at TP1, teachers will be asked to complete a 
series of selected response and open-ended questions to 
Figure 2 Timeplan for the evaluation of Marathon Kids. RFID, radiofrequency identification; TP, time point.
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report their teaching experience, qualifications, profes-
sional development relating to sport, PE, physical activity 
and health. In addition, teachers will be asked to self-re-
port their level of physical activity using a single-item 
physical activity measure.37
Semistructured interviews
All year five teachers and MK Champions (if different) 
will participate in semistructured face-to-face interviews. 
At TP2 and TP5, interviews will be used to elicit informa-
tion on characteristics of pupils and schools (participating 
and non-participating); the extent to which components 
of the intervention were completed and used; the delivery 
of MK and teacher satisfaction; pupil behaviour; uptake 
by pupils; and perceptions of influences on uptake. At 
TP7 and TP8, questions will explore the long-term effects 
on pupils, teachers and school(s); changes to policy and 
practice; and any factors affecting sustainability.
Teacher log
To obtain data on the frequency and duration of expo-
sure to MK as well as uptake, teachers will be asked to 
complete a weekly log of MK activities during the imple-
mentation period (October 2016–June 2017). Teachers 
will receive an email prompt with a link to an online survey 
consisting of nine questions that will elicit data on each 
class’ participation in the intervention. In addition to 
recording frequency and duration of use of the interven-
tion during the week, five items will collect the following 
information on each occasion: the surface/route; super-
visor overseeing participation; any disruptions to lessons 
as a result of participation; teacher satisfaction; plus a free 
text box for teachers to provide thoughts and reflections 
on programme delivery and add any contextual infor-
mation on factors affecting implementation that week 
(eg, a special event, teacher absence, examinations and 
weather).
Pupils
Demographics
At TP1, each pupil’s name, date of birth, ethnicity, free 
school meal status and home postcode will be collected 
from the schools’ management information systems. 
Home postcode will be used to calculate area level 
socioeconomic status using the 2015 Index of Multiple 
Deprivation (IMD).28
Anthropometrics
At TP1 and TP6, pupils’ standing height will be measured 
in school by trained researchers using a standard protocol. 
Measurements will be taken to the nearest 0.1 cm using a 
free-standing portable stadiometer (Seca, Seca, Leicester, 
UK). Height will be measured twice, with a third obser-
vation taken if the values differ by greater than 0.4 cm. 
Weight will be measured to the nearest 0.1 kg using digital 
weighing scales (Seca 899, Seca). Body mass index (BMI) 
will be calculated from height and body mass as a proxy 
measure of body composition (kg·m2) and BMI z-scores 
assigned to each pupil. Age-specific and sex-specific cut 
points will be used to classify children’s weight status 
based on UK reference data.38
Objective physical activity
At TP1 and TP6, pupils will be asked to wear an Actigraph 
accelerometer (GT3X, GT3X+ or BT) over the right hip 
using an elasticated waist band during all waking hours 
for seven consecutive days. These devices have been 
identified as having acceptable validity and reliability 
in children39 and have been successfully used in other 
school-based physical activity interventions.40
Data will be recorded as accelerometer counts and 
averaged across a 15 s interval (epoch). Raw Actigraph 
data files will be reprocessed to derive outcome variables, 
using custom data reduction software (Kine Soft, V.3.3.67, 
Loughborough, UK). Non-wear time will be defined as 
60 min of consecutive zero counts, allowing for 2 min of 
non-zero interruptions.41
The following variables will be derived from the accel-
erometer data using the Evenson intensity cut-points42:
1. Mean total volume of activity per day (counts per wear 
minute; school day, total day, and weekday and week-
end day).
2. Mean minutes of moderate to vigourous physical ac-
tivity (MVPA) (school day, total day and weekday and 
weekend day).
3. Mean minutes of sedentary time (school day, total day 
and weekday and weekend day).
4. Proportion of children meeting the physical activity 
guidelines of at least 60 min of MVPA per day.43
Pupil questionnaire
At TP1 and TP6, pupils will be asked to complete a paper-
based questionnaire that will be used to capture the 
following:
Knowledge and understanding of physical activity and health
Four questions will assess their knowledge of physical 
activity as well as their understanding of how physical 
activity contributes to health. These include: stating how 
much physical activity young people of their age should 
do each day in minutes; identifying activities (from a 
list provided) that would contribute to their daily total; 
identifying other activities that might contribute towards 
a young person’s daily amount of physical activity; and 
answering a series of six true or false statements relating 
to physical activity and health.
Physical activity
Self-reported physical activity will be measured using the 
Physical Activity Questionnaire for Children,44 a 7-day 
recall instrument used to assess general physical activity 
levels during the school year.
Self-reported physical fitness and sportiness
Pupils will self-report perceptions of their physical fitness 
using the International Fitness Scale.45 In addition, a 
single-item question will be used to assess the degree 
to which pupils perceive themselves to be ‘sporty’. 
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Participants will be asked to rate themselves on a scale 
of 0–10, where 0= ‘not sporty at all’ and 10 = ‘extremely 
sporty’.
Psychosocial measures
Several psychosocial measures will be employed with 
the pupils. Self-efficacy will be assessed using the Physical 
Activity Self Efficacy Scale.46 Enjoyment will be assessed 
using the Physical Activity Enjoyment Scale.47 Global self-
worth (six items) and athletic competence (six items) will be 
assessed using 12 items from the Physical Self Perception 
Profile for Children.48 Attitude towards being active will be 
assessed using a 14-item questionnaire.49 Social support will 
be assessed using the Social Support for Physical Activity 
Scale.50 Intention to be physically active will be assessed 
using three items asking about intentions to be active for 
at least 60 min every day during the next month adapted 
from Hagger et al.51 Motivation to be physically active will 
be measured using the Behavioural Regulation in Exer-
cise Questionnaire.52 These instruments were chosen 
based on evidence of their psychometric properties and 
suitability given the age and cognitive abilities of this age 
group.53–55
Pupil focus group
At TP2, TP5, TP7 and TP8, a sample of year 5 pupils 
from each school will participate in a semistructured 
focus group. One mixed sex group of six to eight pupils 
per class will participate and will be selected by their 
teacher. Guidelines will be provided to the teachers 
when selecting pupils, such as ensuring a range in rela-
tion to age, sex, enthusiasm and participation level in 
the programme (eg, high, medium and low), as well as 
in the pupil’s ability to communicate their experiences 
and opinions. Where possible, the same pupils from 
each school will participate in the focus groups at all 
time points.
At TP2 and TP5, questions will explore pupils’ expo-
sure to, and level of engagement with, the programme 
as well as perceptions of enjoyment and acceptability. At 
TP7 and TP8, questions will explore their overall physical 
activity levels, participation status, perceived impact of 
MK and barriers and facilitators to participation in MK. 
Focus groups will be conducted on the school site and at 
a time deemed by the teachers to be the least disruptive 
to the school day.
Running programme participation
As participation in physical activity is complex,56 detailed 
information will be triangulated via a number of different 
sources.
Digital tracking system
During the intervention period (October 2016–June 
2017), data from the schools’ DTS will be collected every 
half term via KRF. This contains a record of how far each 
individual child has run based on the school adminis-
tered lap band system. Data will be verified using contex-
tual information from the teacher log.
Objective measurement of distance
At TP4, distance and speed, during a one-off running 
session, will be objectively measured using the The 
Orbiter RFID chip timing system. Data will be used to 
provide an indication of pupils’ intensity of activity while 
participating in MK.
Direct observation of physical activity
At TP2, TP3 and TP5, pupils’ use of the programme 
during a lunchtime period will be observed. Uptake will 
be assessed using an observation protocol based on the 
Children’s Activity Rating Scale (CARS)57 in order to code 
physical activity behaviour. CARS defines observed activ-
ities into five intensity categories: stationary, stationary 
with limb or trunk movements, slow movement, moderate 
movement and fast movement, and discriminates between 
levels of energy expenditure in children. An additional 
coding system will be used to capture the social context of 
the physical activity behaviour such as pupil and teacher 
interaction and use of the lap bands.
Field notes
Field notes will be recorded to capture supplementary 
data in order to aid understanding of the data captured 
using the other methods. These will include those taken 
by the member of staff from KRF following the delivery 
of the school launch, as well as those from the lead 
researcher during each data collection visit. Consid-
eration will be given to observations of school context, 
teacher and pupil engagement and social interactions.
Synthesised member checking
In order to validate the refined programme theory, synthe-
sised member checking will be used to gain consensus as 
to the degree it resonates with Marathon Champions, 
year 5 teachers and year 5 pupils within a mixed sample 
of schools. Participants will be recruited from schools that 
will be implementing MK for the first time during the 
2017/2018 academic year as well as from some of the 20 
schools that participated in the development of the initial 
programme theory. Interviews (Marathon Champions 
and/or year 5 teacher) and focus groups (year 5 pupils) 
will be conducted (June 2018) to explore the degree to 
which the refined programme theory is reflective of their 
experiences. Member checking is an appropriate method 
to employ within the realist evaluation framework, partic-
ularly where data have been collected from different 
sources and/or at different time points58 and will limit 
the potential for researcher bias by actively engaging 
participants in checking and confirming the results.
AnAlysEs of dAtA
Analysis of the qualitative data will be concurrent with data 
collection to allow the identification of further hypothet-
ical pathways and allow emergent lines of enquiry to be 
explored. All interviews and focus groups will be audio-re-
corded and transcribed verbatim into Microsoft Word 
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before being imported into NVivo 10 software. Consistent 
with realist evaluation methodologies, thematic analysis 
of the interviews will be guided by the initial programme 
theories identified in the formative evaluation (Chalkley 
et al submitted). The developed theory of context, mech-
anism and outcome will be tested using deductive coding; 
however, analysis will be open to emergent themes based 
on the principle of inductive content analysis to facilitate 
further theory refinement.59
Descriptive analysis will be undertaken to describe 
the school (eg, school-level deprivation), teacher (eg, 
number of years of teaching experience) and pupil level 
(eg, ethnicity) baseline characteristics, as well as level of 
implementation (obtained from teacher logs) over time 
and also between schools. Appropriate summary measures 
including totals, percentages, means and standard devia-
tions, medians and interquartile ranges will be used.
If appropriate, a linear multilevel model will be used 
to examine whether the level of implementation is asso-
ciated with participation. This will include participation 
data (from the DTS) as the outcome variable, levels to 
indicate the clustering of pupils within a class and within 
schools and a categorical indicator for level of implemen-
tation (from the teacher logs) as the explanatory variable. 
Where there is insufficient data to undertake a regression 
analysis, exploratory analysis will be undertaken using 
t-tests to consider how mechanisms produce outcomes 
in an accompanying context, as per the realist evalua-
tion methodology. To examine factors associated with 
implementation, potential mediating (eg, self-efficacy), 
moderating (eg, social support) and a priori confounder 
variables (eg, IMD) will be included.
The combination of both qualitative and quantitative 
data will allow the verification of data using triangula-
tion.60 Based on a convergent parallel design, qualita-
tive and quantitative data will be collected in parallel, 
analysed separately and then merged. This will provide 
a more holistic understanding of the implementation of 
MK on both the individual and school levels.
A matrix will be used to analyse and synthesise both 
the qualitative and quantitative data available for each 
school. The columns of the matrix will contain the indi-
vidual CMO configurations, and each row in the matrix 
will represent a different school. This approach will be 
used to facilitate within-case analysis highlighting simi-
larities and discrepancies between data sources as well as 
cross-case analysis to identify patterns across cases. This 
will inform the acceptance, modification or rejection of 
the CMO hypotheses to inform a plausible explanation of 
if, how and why MK is effective.
dIsCussIon
The combination of political interest,61 increased invest-
ment4 5 and public health necessity3 have resulted in 
school-based physical activity programmes receiving much 
attention.62 However, despite the numerous research studies 
on what works to promote and increase school-based physical 
activity, there is a lack of generalisable, effective and sustain-
able programmes that have been translated into practice.63
This study will provide a timely examination of the 
implementation of a school-based running programme, 
helping to contribute to our understanding of imple-
menting running specific programmes and school-based 
physical activity programmes more broadly. Under-
standing the ways in which head teachers, school staff and 
pupils interact with and perceive a programme is essential 
for determining how and why it is or is not effective.
This paper has outlined the protocol for a mixed 
methods study to investigate the implementation of a 
school-based running programme in UK primary schools 
and establish which aspects of the programme are 
working, for whom and in which circumstances. Data from 
the implementation evaluation will be used to unpack the 
processes of engagement and participation, which are 
hypothesised to mediate the programme’s success. Use 
of the realist approach will help to identify and test the 
hypothesised causal mechanisms, evaluate the extent to 
which MK activated them, use this analysis to refine the 
programme theory and identify areas of strength and 
potential future improvement in the programme design. 
The identification of underlying causal mechanisms and 
the development of propositions will enhance the utility 
and transferability of the findings.22
Given the popularity of school-based running 
programmes and the growing awareness of programmes 
among the general public, teachers and policy makers, 
the findings of this study will be of great interest and 
relevance and will help to inform national strategies to 
support quality implementation. Furthermore, findings 
will contribute more generally to our understanding of 
implementing physical activity programmes within the 
complex educational setting of schools.
strEngths And lIMItAtIons
The strengths of this study include: the recruitment 
strategy to ensure a representative sample (in terms of 
size, socioeconomic status and geographic location), the 
use of mixed methods and measures at multiple levels to 
provide a more holistic understanding of the implemen-
tation, plus the adoption of a realist framework, which 
encourages exploration of the complexity of imple-
menting programmes in a school setting. Due to financial 
limitations and the ambition to have equitable represen-
tation of one age group, the evaluation only focuses on 
1 year group, which may limit the applicability of the find-
ings across the primary school setting more broadly.
EthICs And dIssEMInAtIon
Informed written consent has been sought from each 
participant prior to conducting the interviews, and all 
pupils will be asked to assent prior to their participa-
tion in data collection. Parental consent to participate 
in evaluation activities has also been sought from pupil’s 
 o
n
 21 M
ay 2018 by guest. Protected by copyright.
http://bmjopen.bmj.com/
BM
J O
pen: first published as 10.1136/bmjopen-2018-022176 on 14 May 2018. Downloaded from 
9Chalkley AE, et al. BMJ Open 2018;8:e022176. doi:10.1136/bmjopen-2018-022176
Open Access
parents/carers. All participants will be given a unique 
identification number, and anonymity will be assured at 
each school site.
The study results will be embedded in the develop-
ment of the programme to contribute to future decision 
making and inform an evidence-based strategic approach 
to improve implementation quality and effectiveness. 
Dissemination will be targeted at multiple levels and will 
include: a project research report for the funder, circu-
lation of findings to public health practitioners via the 
opportunities available through the National Centre for 
Sport and Exercise Medicine, via publications in peer-re-
viewed journals and attendance at conferences and events 
for those working within the field of physical activity and 
public health.
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